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PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system*  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin*  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040* 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE,"  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  it  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 


movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interviews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  River 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemented  by 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  Study  Summary  aggregates  the  commodity  group  totals  for  each  of 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "Projections  of  Demand  for  Waterborne  Transportation, 


Ohio  River  Basin,  1980,  1990,  2000,  2020, 
volumes: 

2040"  consists  of 

the  following 
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I .  INTRODUCTION 


Group  XV,  others,  nec.,  consists  of  a  large  number  of  com¬ 
modities  which  are  generally  insignificant  in  terms  of  their  water¬ 
borne  movements.  These  commodities  have  few  common  consumption, 
production  or  transportation  characteristics. 

The  areas  within  the  Ohio  River  Basin  (ORB)  for  which  pro¬ 
jections  of  Group  XV  consumption,  production  and  movements  have 
been  made  are  designated  as  Primary  Study  Areas  (PSAs).  The  PSAs 
for  Group  XV  are  those  U.S.  Department  of  Commerce  Bureau  of 
Economic  Analysis  Areas  (BEAs)  and  area  segments  (aggregations  of 
counties  within  a  BEA)  which  are  origins  or  destinations  of  Group 
XV  waterborne  movements.  A  map  showing  Group  XV  PSAs  is  presented 
in  the  appendix  to  this  report. 

In  addition  to  the  PSAs,  external  areas  linked  to  the  ORB 
through  waterborne  commerce  have  been  identified.  Areas  (BEAs) 
outside  the  ORB  which  are  destinations  of  waterborne  Group  XV 
movements  originating  in  the  ORB  are  designated  as  Secondary  Con¬ 
sumption  Areas  (SCAs).  Areas  (BEAs)  outside  the  ORB  which  are 
origins  of  Group  XV  waterborne  movements  destined  to  the  ORB  are 
designated  as  Secondary  Production  Areas  (SPAs). 

A.  Description  of  Commodity  Group  XV 

There  are  33  individual  commodities  in  Group  XV,  ranging  from 
raw  cotton,  live  animals,  rock  and  scrap,  to  U.S.  Department  of 
Defense  cargo.  During  the  1969-76  period,  18  of  these  commodities 
recorded  no  waterborne  movements  in  the  Ohio  River  System  (ORS) . 
An  additional  12  commodities  showed  either  infrequent  or  declining 
movements.  These  12  commodities  do  not  have  defined  transportation 
patterns,  and  it  is  not  possible  to  develop  a  basis  for  projections 
of  their  future  waterborne  movements.  The  three  remaining  commodi¬ 
ties,  petroleum  and  coal  products,  nec.,  slag,  and  government 


! 


i 


materials  (primarily  waterway  improvement  materials),  are  de¬ 
signated  by  Waterborne  Commerce  Statistics  Codes  2991,  3312  and 
4118,  respectively. 


B.  Existing  Waterway  Traffic  Flows 

Waterway  improvement  materials  accounted  for  the  major  portion 
of  Group  XV  shipments.  In  1976,  91  percent  of  total  Group  XV 
traffic,  and  97  percent  of  the  group’s  inbound  traffic,  consisted 
of  waterway  improvement  materials. 

During  the  1969-76  period  an  average  of  73  percent  of  Group  XV 
waterborne  shipments  were  outbound.  Local  shipments  constituted 
23.7  percent,  and  the  remaining  3.3  were  inbound  shipments  to  the 
Ohio  River  Basin  (ORB)  from  outside  the  ORB. 

In  terms  of  tonnages,  the  total  waterborne  shipments  of  Group 
XV  followed  an  increasing  trend,  from  2.8  million  tons  in  1969  to 
4.3  million  tons  in  1976.  An  exception,  a  large  increase  in  1974, 
was  attributable  entirely  to  an  increase  in  government  materials 
movements  necessitated  by  a  flood  in  1973  (Table  1). 

Table  2  presents  the  BEA-to-BEA  waterborne  flows  of  Group  XV 
as  reported  in  1976. 

B-l.  Inbound  Movements 


Petroleum  and  coal  products,  nec. ,  (WCSC  2991)  constituted  the 
major  share  of  inbound  waterborne  movements  to  the  ORS  in  the 
1969-73  period.  These  shipments  originated  in  oil-producing  BEA 
141  (Beaumount)  or  were  imports  shipped  via  BEA  138  (New  Orleans). 
In  1973-76,  slag  became  the  most  important  commodity  of  Group  XV  in 
terms  of  inbound  waterway  movements.  Waterway  improvement  ma¬ 
terials  show  little  inbound  movement.  An  exception,  in  1975, 
showed  116  thousand  tons  shipped  to  the  ORB  from  the  western  part 
of  BEA  115  (Paducah). 

B-2.  Outbound  Movements 


Outbound  waterway  movements  from  the  ORB  consist  almost  en¬ 
tirely  of  waterway  improvement  and  other  government  materials.  The 
movements  of  these  commodities  showed  a  rapidly  increasing  trend  in 
the  1969-76  period.  Discussions  with  suppliers  and  with  Corps  of 
Engineers  officials  reveal  that  rip-rap  limestone  comprises  almost 
all  waterway  improvement  and  government  materials  transported  in 


Table  l  .  Ohio  River  Systenu  Waterborne  Shipments  of  Others,  Ned.  by  Commodity 
Inbound,  Outbound,  and  Local  Movements,  1969-76 
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Compiled  by  RRNA  from  Waterborne  Commerce  by  Port  Equivalents ,  1969-76,  supplied  by  the  U.S.  Army  Corps 


Group  15:  Others/  Nec. 
(Thousands  of  tons) 


a.  Includes  9.0  thousand  tons  shipped  from  BEA  66  via  BEA  68. 

b.  Consists  of  counties  external  to  Ohio  River  Basin. 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Consnerce  by  Port  Equivalents,  revised  1976 
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the  Ohio  River  System.  This  limestone,  used  in  waterway  main¬ 
tenance  and  construction,  is  produced  in  BLA  1  IS  (Paducah)  and  is 
readily  accessable  to  rivers  within  and  outside  the  ORS. 

B-3 .  Local  Movements 

Waterborne  movements  of  Group  XV  within  the  ORB  (local  move¬ 
ments)  also  were  dominated  by  waterway  improvement  and  government 
materials  during  1969-76.  The  large  tonnage  movements  of  these 
materials  tend  to  exaggerate  the  importance  of  Group  XV  traffic 
during  the  period  because  most  movements  were  from  points  near  the 
mouths  of  the  Tennessee  and  Cumberland  Rivers  to  the  Mississippi 
River,  a  journey  of  less  than  60  miles.  If  ton  miles,  rather  than 
the  total  tonnage,  are  considered,  then  the  importance  of  these 
materials  is  diminished. 


C .  Summa ry  of  Findings 


In  the  1969-76  period,  the  production  of  the  major  Group  XV 
commodities  in  the  Primary  Study  Areas  averaged  16  million  tons  per 
year.  Consumption,  however,  averaged  5.3  million  tons.  This  re¬ 
sulted  in  large  outbound  movements  of  the  commodities  by  rail,  truck 
and  barge.  Waterway  improvement  materials  accounted  for  the  largest 
share  of  Group  XV  waterborne  shipments. 


The  production-consumption  gap  is  projected  to  increase  slight¬ 
ly  (with  fluctuations)  in  the  1976-2040  period,  resulting  in  an 
increase  in  gross  waterborne  shipments.  However,  as  a  result  of  an 
increase  in  inbound  shipments  of  petroleum  products,  net  waterborne 
movements  (outbound  minus  inbound  movements)  are  projected  to 
decrease  at  an  average  annual  rate  of  0.2  percent  per  annum  between 
1976  and  2040.  Specifically,  outbound  shipments  are  projected  to 
increase  from  3.5  million  tons  in  1976  to  a  peak  of  3.8  million 
tons  in  1990  and  are  expected  to  decrease  to  3.7  million  tons 
annually  by  2040.  Local  shipments  are  expected  to  follow  the  same 
trend.  Inbound  shipments  are  expected  to  increase  steadily  from 
127.4  thousand  tons  in  1976  to  698.4  thousand  tons  in  2040. 


II.  MARKET  DEMAND  ANALYSIS 

Consumption  of  the  major  Group  XV  commodities  in  the  PSAs 
experienced  a  slightly  decreasing  trend  during  the  pase  decade. 
While  consumption  of  slag,  petroleum  and  coal  products,  nec., 
fluctuated,  it  did  not  develop  an  increasing  or  decreasing  trend, 
and  consumption  of  waterway  improvement  and  government  materials 
decreased . 


A.  Market  Areas 

In  addition  to  local  demand  for  Group  XV  commodities  produced 
in  the  PSAs,  demand  also  is  generated  by  Secondary  Consumption 
Areas  located  outside  the  ORB.  These  SCAs  are  defined  as  BEAs 
which  are  the  destinations  of  waterborne  Group  XV  movements  origi¬ 
nating  in  the  Ohio  River  Basin. 

A-l.  Primary  Study  Areas 
(PSAs) 

This  study  has  identified  nine  BEAs  and  BEA  segments  in  the 
ORB  which  either  have  been  or  will  be  the  ultimate  origins  or 
destinations  of  waterborne  movements  of  Group  XV  in  the  ORS. 
Appendix  Table  A-l  presents  the  BEAs  and  BEA  segments  which  con¬ 
stitute  the  PSAs  for  Group  XV  commodities,  and  for  which  commodity 
consumption  has  been  analyzed  and  projected. 

Because  producers  and  consumers  have  relatively  easy  access  to 
the  waterways,  virtually  all  of  the  counties  in  BEAs  47  (Hunts¬ 
ville)  and  49  (Nashville)  are  analyzed.  The  ORS  provides  waterway 
access  to  only  the  eastern  part  of  BEA  115  (Paducah).  Counties  in 
this  BEA  which  are  served  by  the  Mississippi  River  have  been  ex¬ 
cluded.  Individual  counties  in  other  BEAs  have  been  excluded 
because  of  their  distance  from  the  waterway. 
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A- 2 .  Secondary  Consumption 
(SCAs)  Areas 


Most  BEAs  outside  the  Ohio  River  Basin  which  are  destinations 
of  waterborne  shipments  from  the  ORB  were  not  segmented  ,  nor  was 
any  attempt  made  to  analyze  or  project  consumption  in  these  BEAs . 

SCAs  are  BEAs  outside  the  Ohio  River  Basin  which  are  desti¬ 
nations  of  waterborne  shipments  from  the  ORB.  This  study  identi¬ 
fied  14  BEAs  as  SCAs,  most  of  which  receive  waterway  improvement 
materials  from  BEA  115  (Paducah)  in  the  ORB.  BEAs  along  the  lower 
Mississippi  River  comprise  nearly  all  the  SCAs  of  Group  XV. 

The  principal  SCA  is  BEA  138  (New  Orleans).  In  1976,  this  BEA 
received  1.5  million  tons,  or  43.7  percent  of  outbound  waterborne 
traffic  of  Group  XV.  Nearly  all  of  this  traffic  was  waterway 
improvement  materials.  BEA  132  (Shreveport)  is  the  second  major 
SCA.  It  received  44.4  thousand  tons  of  waterway  improvement  ma¬ 
terials.  BEA  115  (Paducah)  received  the  third  largest  share  of 
Group  XV  outbound  shipments. 

B.  Product  Uses 

Petorleum  products  have  a  variety  of  industrial  and  household 
uses.  Coal  products,  as  by-products  of  coke  processing,  are  used 
within  coke  plants  and  in  nearby  steel  mills.  Slags,  by-products 
of  iron  and  steel  manufacturing,  are  used  mostly  as  aggregates  in 
construction.  The  Corps  of  Engineers,  in  constructing  and  maintain¬ 
ing  waterways,  is  the  primary  consumer  of  waterway  improvement  and 
government  materials. 

B-l.  Petroleum  and  Coal 

Products,  Nec. 


Miscellaneous  petroleum  products  include  all  petroleum  ma¬ 
terials  which  are  derivatives  of  oil  and  which  are  not  classified 
under  Commodity  Group  II  (Petroleum  Fuels),  Group  III  (Crude  Oil), 
or  Group  XI  (Petroleum  Products,  Nec.).  They  are  identified  as 
"wax”  and  "miscellaneous  commodity  products"  as  defined  in  the 


1.  The  exception  is  BEA  115,  which  was  divided  into  two  areas,  a 
PSA  associated  with  movements  on  the  Ohio  River  and  a  SCA  receiving 
shipments  from  points  on  the  Mississippi  River. 
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Bureau  of  Mines  Minerals  Yearbook.  Wax  is  produced  primarily  for 
household  use,  and  miscellaneous  petroleum  products  are  used  by 
industry,  as  miscellaneous  feedstocks,  as  well  as  by  households. 

Coal  products  include  mostly  "coal  chemicals."  This  term 
refers  to  the  refined  materials  recovered  from  crude  liquids  re¬ 
leased  during  coal  carbonization  or  in  the  coking  process.  Approxi¬ 
mately  40  percent  of  these  products  is  consumed  within  the  coke 
plants.  In  the  p^st,  many  of  these  products  have  been  treated  as 
industrial  waste. 

As  residual  products,  coal  product  supplies  are  limited;  they 
are  usually  sold  to  users  located  close  to  the  producing  plants. 
The  common  coal  chemicals  include  coke  oven  ammonia,  coke  oven  gas, 
coal  tar  and  crude  light  oils.  Coke  oven  gas  accounts  for  most  (80 
percent)  of  the  total  consumption  of  these  products.  It  is  pur¬ 
chased  by  steel  mills  for  heating  steel  and  allied  plant  furnaces. 
The  use  of  other  coal  chemicals  is  scattered  among  manufacturers 
and  households. 

B-2 .  Slags 


Slags  are  the  nonmetallic  fractions  of  the  molten  mass  de¬ 
veloped  in  the  furnaces  which  are  used  to  smelt  iron  and  steel. 
Decades  ago,  slags,  which  were  not  commercially  utilized,  created 
major  disposal  problems.  Today,  nearly  all  slags  produced  are  used 
in  a  variety  of  ways,  depending  on  whether  they  are  iron  or  steel 
slags . 

Iron  or  blast  furnace  slag  is  used  mostly  by  the  construction 
industry  as  aggregate  in  the  construction  and  maintenance  of  build¬ 
ings,  highways  and  airports.  Today's  demand  for  blast  furnace  slag 
is  so  high  that  its  use  is  restricted  only  by  the  availability  of 
supply,  which  in  turn  is  dictated  by  the  quantity  of  iron  produced. 
Steel  slags  include  three  major  categories:  open  hearth  slags, 
basic  oxygen  slags,  and  electric  furnace  slags.  The  quality  of 
steel  slags  varies  with  their  chemical  composition.  The  construc¬ 
tion  industry  accounts  for  the  consumption  of  more  than  90  percent 
of  commercial  steel  slags.  The  major  use  of  slags  is  as  base 
material  in  paving.  As  in  the  case  of  iron  slag,  steel  slags 
consumption  is  not  expected  to  grow  with  the  consumption  of  aggre¬ 
gates  because  of  supply  constraints. 


1.  U.S.  Department  of  the  Interior,  Bureau  of  Mines,  Minerals 
Yearbook,  1976  ed.  (Washington,  D.C.:  GPO,  1979),  Table  22. 

2.  For  example,  the  1975  edition  of  Minerals  Yearbook  reported 
that  11  coke  plants  did  not  recover  ammonia  as  a  saleable  product. 


B-3 .  Waterway  Improvement  and 
Government  Materials 


The  principal  commodity  of  this  subgroup  is  rip-rap  limestone. 
This  limestone  is  crushed  according  to  specifications  established 
by  the  U.S.  Army  Corps  of  Engineers.  The  commodity  is  used  in  the 
repair  of  riverbanks  and  in  the  building  of  new  waterways. 

C .  Consumption  Characteristics 

The  consumption  characteristics  of  Commodity  Group  XV  are 
determined  by  factors  influencing  product  demand.  These  vary  among 
the  individual  commodities  in  the  group. 

C-l .  Petroleum  and  Coal 

Products,  Nec. 

Since  this  subgroup  consists  of  a  large  number  of  commodities, 
its  consumption  characteristics  vary  widely.  Generally,  the  demand 
for  petroleum  products  is  dependent  on  levels  of  income  and  popu¬ 
lation.  The  demand  for  coal  products  is  expected  to  correlate  with 
the  iron  and  steel  production  activities  in  the  ORB.  In  addition, 
the  demand  for  both  petroleum  and  coal  products  is  influenced  by 
the  prices  of  the  products  and  the  prices  of  substitutable  pro¬ 
ducts  . 

C-2 .  Slags 

The  demand  for  slags  is  strongly  influenced  by  the  construc¬ 
tion  industry.  Discounting  short-run  fluctuations  in  construction 
activity  due  to  business  cycles,  the  long-term  demand  for  slags  is 
a  function  of  population  growth  and  availability.  In  recent  years, 
the  demand  for  slag  has  been  so  large  that  its  consumption  is 
limited  only  by  the  available  supply  which  is  a  function  of  iron 
and  steel  production. 

C-3.  Waterborne  Improvement  Materials 

The  demand  for  rip-rap  limestone  is  clearly  influenced  by  the 
Corps  of  Engineers’  construction  and  river  maintenance  expendi¬ 
tures.  River  floods  and  other  river  conditions  can  also  increase 
the  consumption  of  rip-raps  during  specific  periods  of  time. 
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D.  Existing  Aggregate  Demand 

Consumption  of  Group  XV  fluctuated  but  did  not  show  an  in¬ 
creasing  trend  during  the  past  decade.  In  1976,  the  total  consump¬ 
tion  of  the  commodity  group  was  5.4  million  tons,  of  which  51 
percent  was  petroleum  and  coal  products,  nec.,  and  39  percent  was 
slags.  The  remaining  10  percent  was  waterway  improvement  materials 
(Table  3). 

D-l .  Petroleum  and  Coal 
Products ,  Nec . 


Consumption  of  petroleum  and  coal  products  in  the  PSAs 
amounted  to  2.9  million  tons  in  1969.  Consumption  decreased 
slightly  in  subsequent  years  but  achieved  a  peak  level  of  3.1 
million  tons  in  1973.  Consumption  was  2,503.3  thousand  tons  in 
1975  and  2.8  million  thousand  tons  in  1976. 

D-2 .  Slags 

Between  1969  and  1976,  slags  consumption  followed  the  fluctu¬ 
ating  pattern  of  petroleum  and  coal  products  consumption.  The 
reason  was  that  both  of  these  commodity  subgroups  were  directly  or 
indirectly  influenced  by  the  consumption  of  coal  in  the  PSAs. 

D-3 .  Waterway  Improvement  Materials 

The  consumption  of  waterway  improvement  materials  fluctuated 
more  than  any  of  the  three  subgroups  during  1969-76.  It  ranged 
from  283  thousand  tons  (1971)  to  one  million  tons  in  1975.  As  dis¬ 
cussed  above,  the  consumption  of  waterway  improvement  materials  is 
dependent  both  on  national  policies  related  to  waterways  develop¬ 
ment  and  on  the  vagaries  of  nature. 

E .  Forecasting  Procedures  and  Assumptions 

The  projections  of  individual  commodities  in  the  slag,  coal 
and  petroleum  products  subgroups  are  based  on  projections  of  iron, 
steel  and  coal.  The  main  assumptions  are  that: 


1.  Historical  data  show  that,  in  the  PSAs,  the  consumption  of 
coal  products  and  slags  generally  change  in  the  same  direction  with 
their  productions.  The  production  of  coal  products  is  derived 
directly  from  coal  consumption  in  the  coking  process;  the  produc¬ 
tion  of  slags  is  derived  from  iron  and  steel  production.  Iron  and 
steel  production,  then,  consumes  coal  as  a  heating  source. 


Table  3.  Ohio  River  Basin:  Consumption  of  Others,  Kec. #  oy  Commodity  Types 
and  BEAa  or  REA  Segment**,  1Q69-1Q7A 
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1.  The  consumption  of  coal  products  in  the  PSAs  as  a 
region  will  equal  their  production. 

2.  The  consumption  of  petroleum  products  will  grow  at 
the  same  rate  as  the  consumption  of  Group  II  (Petro¬ 
leum  Products,  nec.). 

3.  The  ratio  of  slags  consumption  to  production  in  the 
PSAs  will  not  differ  from  the  average  1974-76  level 
Additional  notes  concerning  forecasting  procedures 
and  assumptions  are  presented  in  Table  3. 

4.  Waterway  improvement  materials  consumption  will 

increase  slightly  at  the  rate  of  growth  of  the  Corps 
of  Engineers'  expenditures  ^for  maintenance  and  bank 
stabilization  in  the  ORS .  Post-1980  consumption 

will  remain  at  the  1980  level. 


F .  Prob a b 1 e  Future  Demand 

The  consumption  of  Group  XV  products  in  the  PSAs  is  projected 
to  increase  from  5.4  million  tons  in  1976  to  8.2  million  tons  in 
2040,  representing  an  average  annual  growth  rate  of  0.66  percent. 
Although  petroleum  products  consumption  will  decline,  coal  products 
consumption  is  expected  to  increase  very  rapidly.  The  result  is 
that  petroleum  and  coal  products  will  be  the  fastest  growing  com¬ 
modities  in  the  group. 

BEA  52  (Huntington)  will  be  the  fastest  growing  BEA,  while  BEA 
66  (Pittsburgh)  will  remain  the  largest  consumption  area.  In  2040, 
BEA  66  will  account  for  51.7  percent  of  the  total  consumption  in 
the  PSAs . 

The  projected  consumption  of  Group  XV,  by  commodity,  is  pre¬ 
sented  in  Table  4. 


1.  Adjusted  for  an  average  of  9  percent  inflation  rate  per  annum 
for  the  1976-80  period.  New  construction  use  of  rip-rap  limestone, 
such  as  for  the  construction  of  the  Tennessee-Tombigbee  Waterway, 
is  not  included. 
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Table  4.  Ohio  River  Basin:  Consumption  of  Others,  Nec.,  by  BEA  or  BEA  Segments 
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Table  4.  (Continued) 


III.  COMMODITY  RESOURCES  INVENTORY 

In  the  1969-76  period,  the  production  of  the  major  Group  XV 
commodities  in  the  PSAs  averaged  16  million  tons.  A  low  of  14.2 
million  tons  was  seen  in  1971;  a  high  of  19  million  tons,  in  1974. 
Production  in  the  PSAs  is  projected  to  increase  slowly,  at  an 
average  annual  rate  of  0.48  percent  between  1976  and  2040. 

A.  Production  Areas 

The  production  of  Group  XV  commodities  in  the  PSAs  is  supple¬ 
mented  by  production  in  Secondary  Production  Areas  located  outside 
the  Ohio  River  Basin.  These  SPAs  are  defined  as  BEAs  which  are  the 
origins  of  Group  XV  waterborne  movements  destined  to  the  Ohio  River 
Basin. 

The  largest  SPA  in  1976  was  BEA  114  (St.  Louis)  which  shipped 
167  thousand  tons  to  the  PSAs  and  contributed  10  percent  of  total 
Group  XV  consumption  in  the  PSAs.  All  other  SPAs,  combined,  pro¬ 
vided  only  one  thousand  tons  to  the  ORB  via  the  waterway  in  1976. 

B.  Production  Characteristics 

Petroleum  and  coal  products  production  is  dependent  on  the 
refining  and  processing  of  crude  oil  and  on  the  consumption  of  coal 
in  coke  plants.  Slag  production  is  dependent  on  the  production  of 
iron  and  steel.  The  production  of  waterway  improvement  materials 
depends  totally  on  their  consumption. 

B-l .  Petroleum  and  Coal 

Products,  Nec. 

Petroleum  products  consist  of  wax  and  miscellaneous  products. 
These  are  minor  products  produced  in  the  refining  of  crude  oil.  In 
1974-76,  a  thousand  tons  of  refined  crude  provided  an  average  of 
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13  tons  of  wax  and  9  tons  of  miscellaneous  products  Wax  and 
miscellaneous  petroleums  are  only  by-products;  consequently,  the 
selling  prices  of  these  products  do  not  significantly  influence 
their  production. 

Similarly,  coal  products  are  chemicals  derived  m  the  coking 
process.  The  production  of  these  products  is  almost  solely  deter¬ 
mined  by  the  amount  of  coke  produced.  Yields  of  coal  products  vary 
with  the  kinds  of  coals  which  are  carbonized,  carbonizing  tempera¬ 
tures  and  operating  techniques.  On  the  average,  about  315  pounds 
of  coke  oven  gas,  20  pounds  of  light  crude  oil  and  5  pounds  o£ 
ammonia  are  recovered  for  each  ton  of  coal  that  is  carbonized. 
After  deducting  the  coal  products  used  in  the  producing  plants 

themselves,  or  which  are  discarded  because  there  is  no  economic 

means  of  marketing  them,  a  ton  of  carbonized  coal  yields  0  123  tons 
of  coal  products  which  require  transportation. 

B-2 .  Slags 

Production  of  iron  and  steel  causes  a  formation  of  non- 
metallic  fractions  of  molten  mass  which  must  be  removed  from  the 
furnaces.  There  are  two  principal  kinds  of  ferrous  slags:  iron, 
or  blast  furnace  slag;  and  steel,  or  open-hearth  slag.  Slag  pro¬ 
duction  in  blast  furnaces  ranges  from  500  to  750  pounds  per  ton  of 
pig  iron.  Steel  slag  is  produced  in  the  three  types  of  steel 

smelting  furnaces:  open-hearth,  basic  oxygen,  and  electric.  A  ton 
of  steel  production  in  the  open-hearth  or  basic  oxygen  process 

produces  200  to  300  pounds  of  slag,  and  production  of  slag  in  an 
electric  furnace  averages  from  100  to  200  pounds  per  ton  of  steel 
produced . 

B-3.  Waterway  Improvement  Materials 

Waterway  improvement  materials  are  used  only  to  maintain  or 
construct  the  waterways.  They  are  purchased  only  by  the  U.S.  Army 
Corps  of  Engineers  on  special  order;  therefore,  production  depends 
on  the  Corps  of  Engineers’  expenditures  on  these  materials. 

C .  Existing  Production  Levels 

The  production  of  Group  XV  commodities  in  the  PSAs  fluctuated 
in  the  1969-76  period.  It  averaged  three  times  the  tonnage  con¬ 
sumed  in  the  PSAs  each  year. 


1.  U.S.  Department  of  the  Interior,  Bureau  of  Mines,  Minerals 
Yearbook,  1976  ed .  (Washington,  D.C.:  GPO,  1979). 

2.  Ibid. ,  p.  504. 


The  production  of  all  three  subgroups  of  Group  XV  --  petroleum 
and  coal  products,  slags,  and  waterway  improvement  materials  -- 
fluctuated  and  showed  no  definite  increasing  or  decreasing  trend. 
In  1976,  15.3  million  tons  of  Group  XV  products  were  produced  in 
the  PSAs.  Petroleum  and  coal  products  accounted  for  14.4  percent; 
slags,  61.7  percent;  and  waterway  improvement  materials,  23.9 
percent.  BEA  66  (Pittsburgh)  produced  three-quarters  of  the  petro¬ 
leum  and  coal  products  and  nearly  80  percent  of  slags.  BEA  114 
(Paducah),  on  the  other  hand,  accounted  for  almost  all  of  the 
waterway  improvement  materials  produced  in  the  PSAs  (Table  5). 

D .  Forecasting  Procedures  and  Assumptions 

The  production  of  Group  XV  commodities  was  projected  on  the 
assumption  that  the  production  characteristics  of  these  commodities 
will  not  differ  substantially  in  the  future  from  those  in  the  past. 
The  growth  rates  of  petroleum  products,  nec.,  were  estimated  on  the 
basis  of  the  projected  growth  of  crude  oil  consumption  in  the  BEAs . 
Coal  product  production  was  projected  on  the  basis  of  projected 
growth  and  distribution  of  coal  consumed  in  coking  plants.  The 
production  of  slags  was  projected  at  the  same  rates  as  iron  and 
steel  production  by  furnace  type  in  each  BEA.  The  growth  rates  of 
coal  consumed  in  coking  plants,  crude  oil  consumption  and  iron  and 
steel  production  are  available  in  reports  for  Commodity  Groups  I, 
III  and  VIII,  respectively. 

E .  Probable  Future  Production  Levels 

The  production  of  Group  XV  commodities  in  the  PSAs  is  pro¬ 
jected  to  increase  at  an  average  rate  of  slightly  less  than  one- 
half  percent  per  year  between  1976  and  2040.  This  growth  is  mostly 
attributable  to  the  projected  growth  of  slag  production.  Following 
the  trend  of  crude  oil  consumption,  petroleum  products  production 
in  2040  will  be  less  than  three-fifths  the  1976  level.  However, 
the  increasing  production  of  coal  chemicals  raises  the  growth  rate 
of  the  petroleum  and  coal  products  as  a  group  to  0.25  percent  per 
year  in  the  1976-2040  period.  As  in  the  past,  BEA  66  will  continue 
to  be  a  leading  producing  area  of  petroleum,  coal  products  and 
slags,  while  BEA  115  will  remain  the  principal  producing  area  of 
waterway  improvement  materials  (Table  6). 
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Table  5.  Ohio  River  Basin:  Production  of  Others,  Nec. ,  by  Commodity  Types  and  BEAs  or  BEA  Segments3,  1969-76 


if  ont  inued 


Table  5.  (Continued) 


Tf  mho 

■<r  H  (N  H 

rH  O  i-H 


r-4  (JUN  O 

00  cri  ^ 

CM  (Ti  <N 


co  m  in  cd 

<N  04  (J\ 

rH  CD  CN 


CD  CD  M 

m  m  id  in 

O'  co  o 


01  o  (N  01 

o-  o  id  o 

O  O  CO  CM 


r-  U 

rj  ^  V 

I 


..  o  '  u 

VO  H  O'  0 

if)  X  fl  X 

4)  rH  0 

g  Q.  t/)  S 

flQ 


0) 

H  n 

<u  m  a> 

4h  0 

0  u 

ID 

a 

>* 

c 

O.H  -  x 

ID 

c  0 

W  4-> 

c 

c 

0  4-> 

T5  CL  < 

4J  O  O 

t)  ro 

>  tn 

<1>  3  W  C 

1H  U  4J  -H 

a; 

O  Qi 

y  0  cqh 

Q)  0  .  ^ 

a  u 

E 

3  u 

a  a  x 

a  0 

Qj  -*H 

V  0  0  T3 

<D  O  O 

•Huh 

-V  -H 

0  X  O 

»  M  D)  ID 

X 

O 

u  >,4J  E 

O  rH 

m  < 

0  a 

anj  3 

O  H  CP  0) 

u 

'O  IT) 

■h  c  W 

<D  H  <D 

H4 

<D  CQ 

O  T!  P 

«D-H  C 

C  t-H  »H  >1 

U 

0  C  1 

X  0  O 

H  >  W  X 

(D  X 

O-iD  Cu 

0  E  w  0 

3 

fD 

- 

3  1  X 

44  CM  no 

w  & 

£  H  k 

DO  CM 

3  0  O 

rH  5 

3  -rH 

0  u  u  0 

x  0  O 

ID 

ID  O  <D 

U  rH  c 

v)  u  *  a 

■H  C 

•H  T3 

cl  c  a 

«)  n  in  D 

U  -H 

0X3 

•H  <D 

•H  X  O 

O 

P  X  rH 

E  CL)  H 

X  >,-1  H 

X  T3 

^  DU 

3  T5  Jxi  (0 

X  CM 

ID  O 

o;  c 

0OO 

C  -H  O 

E  O 

a  1— t  -h 

Ht)  UX 

H  tg  in  H 

3 

O  -H  U 

0  M  0 

X  'V 

0  >1 

U  >  C  *H 

T3  E  O 

c  0 

•  no  rH 

X  O  -H  X 

fl)  £  M  M 

O  H 

w  3-H 

OH  3 

0  0  0  w 

e  a 

•p  V4  U 

a  a-o 

3  U 

0 

O  0  ID 

O  (0 

TO  W  44 

>  w 

3  E 

m  in  E  M 

0  c  0  0 

O  *H 

n3  — h 

0  <  3  O 

H  <H  -H 

U  ITS 

O  u 

«  tn  3 

CM  PC 

CM  *H 

m  iu  a 

W  ffl  C  3 

*o  fl  0 

E  H 

CLx 

C  OO 

O'  O  H  X 

•H  O 

0) 

O  O  U  M 

ID  'O 

X 

H  ^  »H 

XX  CU 

rH  -H  O  H 

>4  ID 

ID  w  fl 

X  rH 

U)  >  X  0 

ID  E 

O  njH 

O  ID  rH 

O  M  CM 

O  U 

O'  C  O  ID 

4H  H 

U  X 

_  <D 

ID  -h  O  O 

0  ati'O'M 

0  c 

D  CM 

U  O 

C  ID  Ml 

X  0 

C  0)  <D 

0  c  0 

O 

|D  E 

(D  >  E 

>  O  X  «H 

c  W  >1  W  CM 

?  O 

0 

ID  -H  X  0 

O  DQ  rH  0) 

> 

U)  X 

X 

X  CM  44  U 

rH  O 

4M  OJ  C  ■ 

0  a  e  c 

>.  CM  O 

rH  1h 

O  M  tt)  W 

X  E  O  O 

in  x  id  m 

ID  CM 

3  O  £  H 

X  3  H  X 

CN  »  M 

E 

D  U  (U  D 

U)  4H 

rH  C  >1  W  H 

D'*H 

Vl  fl)  0  C 
a  o  ih  -h 
-  3  a  O' 
E  «-<  E  C 
3  o  -H  « 
O  C 

rH  -h  >,IM 

O  <D  o 
H  O  3: 

X  x  M  O 
O  O  O  CU 


0)  in  o  X 
C  X 

U  T5  44 

-  3  c:  o 

O  T)  iD 
4-»  O  O 

u  u  in  no 
3  atni 
T3  <0  0 

O  E  rH  c 
h  3  o 
a  o  u 

rH  C  -H 
H  o  0>w 


Sh  0  iD  E 

X  O  rH 
O  O  C/5  O 
<X  -H  X 

E 

*  V 
••tM!  H 

a  e  -h  o 

4-»  <0  C  3 

o  0*5 

Z  X  E  0 


O'  C  m 
C  O  T5  CN 
•H  O  0  »H 
>,  4-4  • 

rH  rH  3  O 
CVH  D- 
•H  0  E  TJ 

X  O  rH 
H  fl)  U  (1) 
3  T)  -H 
E  3  O  >, 
H  <T3 


m  O  X  X  > 

•  *H  rH 
O  X  TJ  0< 

o  a)  o  3 
uh  3  x  in  o 
O  3  3  H 
O  0*  U 
U  U  E  T3 
o  a  o  c  e 

X  O  I0H 

u  c 

(0  O  O  •*  » 
<W  (4  H  IM) 
•H  OX 


4H 

osu 

TJ 

cn 

3 

id  in 

O  ID 

X  X 

0 

u 

no  0 

X 

O 

O'  O'  C  E 

O 

a  >4 

0  x 

0 

5 

Ct*-h  id 

(D  -H 

O  O 

X 

•  E 

X  id 

3 

C  D)H 

C  X 

X 

W 

H  W  M 

3  E  no  -« 

•h  in 

H  O 

in  x 

■H 

ID  O'  < 

a-H 

O 

O 

>444 

3  O 

ID 

W 

O  (D 

E  x 

H 

E 

rH  O  rH  4-1 

i  rH 

C 

O  rH  • 

O  in 

a 

3 

a  0 

C 

A) 

O 

cn  w 

u  0 

w 

0,0  0 

c  0 

W  3 

u 

T3 

r—i 

c 

ID  O  X 

O  -H 

rH  O' 

CHD 

w  0 

ID 

0 

X  O 

O'  X 

ID  O 

•i 

ID  O 

m  X 

O 

O 

>4  iD 

>»  0 

♦H 

* 

O  O 

5  x 

O 

X  E  MM 

X  3 

u  < 

0 

-  x  x 

rH 

•H  0 

O  TJ 

0  w 

-  >.mh  id 
•i)0  O 
o  u 

0)  •  c 

CW  O'M 
^  .  -H  O 
U1DU 
4J  O  C 
U  0)  3  O 
3jC  3  4> 

T>  X  O 
0  P  <0 
M  C& 
a-H  4-)  to 

<D  0) 
E  T5  •  X  > 
3  HI  H 


T3  X  O 

<D  O  C  U  Pi 

x  o  o  -h  cm 

fl)  *H0) 

e  <  X  IT)  rH 

•H  2  U  Xlfl) 

X  2  3  0) 

W  06  TJ  *0  X 

0  O  C  0) 

0)  V4  ro 

w  x  a  'O 

0  x  x  c 

>  X  ro 

o  •  u 

W  4J  ^  fl)  c 

tn  rH  a)  o 

iD  <T3  0  X  Ml 


a  0  a 

O  E  i 

=  0 

rH  O  O 

•w 

ID  C 

T)  TO  W 

rH  3  : 

3  0  0 

tl)  UM 

c 

?  *H 

c  in  3 

0  0  O  O  E 

3  W 

<D  to 

in  O' 

ID  3  rH  O 

H  C  rH  x  0 

C  TJ 

a- 

O  -H 

O  U  X 

E  O  c  X 

X  O  O  ID  X 

0  U  H  E  x 

O  0-0 

u  u  c 

°s 

X  Mi 
ID  O 

3  C  *h 

O  (D  X 

a  x  -h 

rH  0  X  W 

■h  a  <0 

>i(n 

X 

? 

0 

<H  rH  O  O 

44  -H  a  ox 

M  C  C 

0) 

44  JC 

O  rH  O'  0 

0  0 

O  C 

O  O  O  H3  X 

O  X 

0  IT) 
C  0  T5  0  rH 

0  T3  3  x  a 

•H  3  Ml  4J 
X  Mt  U  CP 

o  u  —  c  c 

3  O  *H 

T3  44  X  U 

O  O  H  *0  3 
Mi  O  Q)T3 
Oh  C  a  W  O 
O  0  IT)  Mi 

4J  06  x  a 


Ml  P  0)  X 
C  -H  H  U 
O  3  0 
*H  O'  *>  TJ  X 

4J-H  J)  O 

o  a  u  u  w 

3  o  cm  0 

»0  44  o 

OOCrlfl 

u  00c 

a  C  P  <D  M 

O  H  4->  3 

4J o  uh 


c  •  • 
o  Q)  m 

•H  .  U 
4 j  *H  (0 
O  0) 
3  »  >t 
*0  m 

O  O  WI 
U  O'  IT) 
a  H  rH 

ID  3 
X  o 


a.  Segments  defined  as  counties  which  are  ultimate  origins  or  destinations  of  waterway  improvements. 

Source:  Drake,  H.J.  and  J.E.  Shelton,  "Disposal  of  Iron  and  Steel  Slag,"  Proceedings  of  the  Fourth  Mineral  Waste 
Utilization  Symposium,  Chicago,  IL. ,  May  1974;  U.S.  Department  of  the  Interior,  Bureau  of  Mines,  Minerals  Yearbook,  1975  ed. 
pp.  505-07;  Coal,  Crude  Petroleum  and  Iron  Ore,  Iron  and  Steel  Reports;  and  Waterborne  Commerce  by  Port  Equivalent*,  l$69-7b 
supplied  by  the  U.S.  Army  Corps  of  Engineers. 


Table  6.  Ohio  River  Basin:  Production  of  Others,  Nec. ,  bv  Commodity  Tvoes  and  BEAs  or  BEA  Segments 

Estimated  1976  and  projected  1980-2040,  Selected  Years 
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IV.  TRANSPORTATION  CHARACTERISTICS 

Approximately  one-third  of  the  transportation  of  Group  XV 
products  in  the  area  served  by  the  ORS  is  by  water.  This  is  a 
relatively  large  proportion  compared  to  other  products  and  com¬ 
modities.  The  reasons  are  that  these  products  have  relatively  low 
value  to  weight  ratios;  they  are  not  easily  damaged;  and  they  are 
usually  not  required  to  reach  destination  points  in  a  short  time. 

A .  Existing  and  Historical  Modal  Split 

Because  Group  XV  is  a  widely  diversified  commodity  group, 
there  are  often  movements  in  opposite  directions.  For  example,  BEA 
115  (Paducah)  is  an  originating  BEA  of  waterway  improvement  ma¬ 
terials.  However,  it  also  receives  petroleum,  coal  products  and 
slags  from  the  Evansville  (BEA  55)  and  Pittsburgh  (BEA  66)  areas  by 
truck  and  waterway.  It  is  difficult,  therefore,  to  generalize 
about  the  patterns  of  modal  split  or  the  distribution  of  Group  XV 
as  a  whole.  Generally,  truck  movements  are  most  significant  for 
transportation  of  products  to  BEAs  49  (Nashville)  and  54  (Louis¬ 
ville),  and  waterborne  movements  account  for  most  of  the  outbound 
shipments  from  BEA  115  (Paducah).  Rail  movements  of  Group  XV 
products  are  insignificant  (Table  7). 

B .  Intermodal  Characteristics  and  Factors 
Affecting  Modal  Choice 

The  location  of  production  and  consumption  points  for  Group  XV 
has  made  barge  transportation  a  very  economical  mode,  especially 
for  longs  hauls.  Trucks  are  used  for  short-distance  movements. 

B- 1 .  Barge  versus  Rail  Movement 


Discussions  with  shippers  indicate  that  barges  usually  have  a 
comparative  advantage  over  rail  in  the  transportation  of  Group  XV 


Table  7.  Ohio  River  Basin:  Production,  of  Cor  umption,  and  Shipment  by  Mode  of 
Transportation  of  Others,  Nec.  ,  by  BEAs  or  BEA  Se9mentsa,  Estii.iated  197b 
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commodities.  The  primary  reason  is  that  barge  rates  are  substanti¬ 
ally  below  rail  rates,  and  origin  and  receipt  points  are  usually  on 
or  within  the  proximity  of  a  river. 

The  Group  VIII  (Iron  Ore,  Steel  and  Iron)  Report  indicates 
that  slag  producers  (i.e.,  iron  and  steel  plants)  are  mostly 
located  on  the  riverbanks  in  BEAs  66  (Pittsburgh),  62  (Cincinnati) 
and  52  (Huntington).  Barges  would  provide  the  most  economical 
transport  mode  for  this  high  weight  to  value  commodity.  Rail  not 
only  costs  more  per  ton  mile,  but  there  is  often  no  railroad  run¬ 
ning  parallel  to  the  waterway.  Rail  transportation  would  therefore 
usually  involve  extra  costs  of  transshipment.  Petroleum  and  coal 
products  transportation  share  common  characteristics  with  slag. 
Major  producers  of  these  commodities  are  in  Ashland  (in  BEA  52)  and 
BEA  55  (Evansville)  for  petroleum  products,  and  in  BEA  66  (Pitts¬ 
burgh),  BEA  52  (Huntington)  and  BEA  62  (Cincinnati)  for  coal  pro¬ 
ducts.  These  are  all  within  a  few  miles  of  the  Ohio  River.  Water¬ 
way  improvement  materials  have  been  supplied  by  two  producers  in 
BEA  115  (Paducah),  one  located  near  the  Tennessee  River  and  the 
other  near  the  Cumberland  River.  The  locations  of  destination 
points  are  on  the  rivers  which  provide  barge  transportation  --  an 
advantage  over  competing  modes. 

B-2 .  Barge  versus  Truck 

Truck  rates  are  substantially  higher  than  barge  rates  for 
long-distance  shipments.  However,  since  truck  transportation  does 
not  require  transshipments,  it  is  usually  more  economical  than 
barge  for  movements  of  less  than  50  to  70  miles.  This  common  rule 
varies,  however,  according  to  commodities  within  the  group  and  the 
locations  of  producers  and  consumers.  Most  movements  of  slag  and 
petroleum  and  coal  products  are  within  the  vicinity  of  the  pro¬ 
ducers.  This  is  the  major  factor  which  causes  a  large  percentage 
share  of  the  movements  of  these  commodities  to  depend  on  shipments 
by  truck. 


C .  Forecasting  Procedures  and  Assumptions 

Generally,  the  projections  of  waterborne  movements  assume  that 
the  future  transportation  of  the  commodities  analyzed  in  this 
report  will  conform  tc  historical  links  and  modal  split  (Table  8). 

Forecasts  of  future  shipments  and  receipts  of  Group  XV  pro¬ 
ducts  are  based  primarily  on  projections  of  production  and  consump¬ 
tion  of  these  conanodi ties .  Initial  projections  of  waterborne 


Table  8.  Ohio  River  Basin:  Production,  Consumption  and  Shipments  by 
Mode  of  Transportation  of  Others,  Nec . , 

Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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commerce  were  developed  using  preliminary  information  provided  by 
the  Corps  of  Engineers.  These  initial  projections  were  based  on 
the  1976  modal  split  by  BEA  and  BEA  segment.  Projections  of  total 
net  shipments/ receipts  of  each  of  the  seven  BEA  segments  were  made 
by  comparing  the  projected  future  production  and  consumption  of 
Group  XV  products  of  these  BEAs .  The  total  net  shipments/ receipts 
were  then  distributed  to  rail,  truck  and  water  based  on  existing 
patterns.  Gross  water  movements  were  assumed  to  maintain  the  same 
relationship  to  net  water  movements  in  the  future  as  in  the  past. 

These  projections  of  waterborne  shipments  and  receipts  were 
distributed  among  BEAto-BEA  links  using  historical  distribution  of 
shipments  data  among  BEA  receivers.  These  proje  tions  were  ad¬ 
justed  for  projected  changes  in  BEA  shipments  and  receipts  from 
specific  knowledge  acquired  by  commodity  specialists  during  the 
course  of  this  study. 

As  more  complete  information  was  made  available  by  the  Corps 
of  Engineers,  the  initial  projections  of  BEA-to-BEA  waterborne 
traffic  were  adjusted. 

A  shortcoming  of  the  assumption  that  1976  patterns  will  pre¬ 
vail  in  the  future  is  that  it  does  not  account  for  possible  dra¬ 
matic  shifts  in  the  movements  of  waterway  improvement  materials. 
Due  to  government  bidding  procedures,  there  is  no  assurance  that 
the  rip-rap  limestone  used  in  the  construction  and  repair  of  water¬ 
ways  will  be  supplied  by  the  same  producers  in  the  future  as  in  the 
past.  Should  new  producers  win  future  bids,  there  could  be  a 
substantial  change  in  outbound  and  local  movements.  However,  this 
shortcoming  is  unavoidable. 

D.  Probable  Future  Modal  Split 

Based  on  the  assumption  that  there  will  be  no  change  in  the 
relative  prices  of  transport  modes,  and  based  on  the  conjecture 
that  relative  transport  time  will  not  change  substantially,  the 
future  modal  split  will  depend  on  the  production  and  consumption  of 
individual  BEAs  and  new  transshipment  points. 

The  production  of  petroleum  products  in  the  PSAs  is  expected 
to  grow  at  a  rate  considerably  below  that  of  consumption  in  the 
future.  More  inbound  shipments  will  he  required  from  the  Gulf 
Coast.  These  will  likely  be  transported  by  barges.  In  fact,  a 


1.  A  description  of  the  manner  in  which  the  initial  projections 
were  adjusted  is  contained  in  the  Methodology  Report. 
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change  in  modal  split  has  taken  place  since  1978,  where  some  petro¬ 
leum  products  have  been  shipped  to  BEA  115  (Padut  ah)  for  distri¬ 
bution  to  the  surrounding  areas. 

Generally,  however,  the  long-run  consumption  of  Group  XV  will 
follow  the  trend  production.  There  will  likely  be  no  pronounced 
shift  in  modal  split. 

E .  Probable  Future  Waterway  Traffic  Flows 

BEA-to-BEA  waterborne  traffic  projections  are  presented  in 
Table  9.  Growth  indices  derived  from  the  traffic  projections  are 
presented  in  Table  10. 

The  gross  ORS  waterborne  movements  of  others,  nec.,  are  pro¬ 
jected  to  increase  by  approximately  800  thousand  tons  from  1976  to 
2040.  Most  of  the  increase  is  attributed  to  the  inbound  shipment 
of  miscellaneous  petroleum  products.  Outbound  shipments  are  pro¬ 
jected  to  increase  from  3,534.5  thousand  tons  in  1976  to  a  peak 
level  of  3,757.7  thousand  million  tons  in  1990.  The  reduced  pro¬ 
duction  of  miscellaneous  petroleum  products  in  the  PSAs  will  cause 
a  decrease  in  outbound  shipments  of  Group  XV  commodities  in  the 
subsequent  decades. 


J 
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Table  9.  Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Others,  Nec., 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


ORIGIN  DESTINATION  CO;i!tODITY 

BE A  BCA  CROUP 


HU  NT)  REDS  OF  TONS 


1976  1980  1990  2000  2020  2040 


047 

141 

15 

I  1 

049 

091 

15 

111 

049 

1  15 

15 

11 

049 

ns 

15 

89 

052 

052 

15 

33 

052 

066 

15 

78 

052 

1  14 

15 

45 

054 

062 

15 

11 

055 

064 

15 

30 

055 

077 

15 

89 

062 

066 

15 

420 

C64 

052 

15 

240 

066 

046 

15 

40 

066 

062 

15 

20 

066 

064 

15 

671 

066 

066 

15 

20 

066 

114 

15 

11 

066 

115 

15 

21 

066 

1  38 

15 

32 

068 

115 

15 

90 

114 

055 

15 

234 

115 

038 

15 

56 

115 

046 

15 

3795 

1  15 

055 

15 

67 

115 

064 

15 

90 

115 

066 

15 

10 

115 

1  15 

15 

4763 

115 

132 

15 

4440 

115 

133 

15 

4318 

115 

134 

15 

2003 

115 

135 

15 

4  34 

115 

137 

15 

130 

115 

138 

15 

15311 

1  15 

140 

15 

67 

1  15 

915 

15 

4363 

117 

047 

15 

22 

1  19 

115 

15 

22 

137 

055 

15 

I  1 

1  38 

049 

1  5 

373 

J38 

052 

15 

1  1 

138 

054 

15 

11 

138 

055 

15 

10 

136 

062 

15 

56 

1  36 

064 

15 

39 

1  38 

115 

15 

0 

140 

066 

15 

67 

14  1 

052 

15 

352 

141 

066 

IS 

11 

14] 

IIS 

15 

n 

TmTM, 

6  3194 

11 

12 

13 

14 

14 

116 

122 

118 

127 

146 

13 

14 

13 

13 

13 

99 

120 

113 

112 

102 

47 

49 

53 

64 

71 

90 

103 

IIC 

155 

1 73 

52 

48 

57 

75 

103 

8 

11 

10 

9 

5 

27 

92 

84 

35 

26 

mo 

113 

103 

92 

73 

4  70 

273 

315 

480 

601 

263 

285 

279 

263 

2  35 

42 

43 

43 

42 

41 

20 

18 

19 

27 

45 

562 

503 

560 

715 

846 

21 

26 

27 

33 

37 

12 

9 

9 

12 

15 

62 

53 

44 

44 

39 

36 

0 

0 

0 

0 

99 

107 

105 

99 

88 

266 

285 

311 

359 

354 

59 

61 

60 

59 

58 

3981 

3624 

3681 

3813 

4000 

47 

48 

38 

30 

29 

95 

96 

96 

97 

100 

11 

16 

16 

16 

15 

5054 

5082 

5077 

5149 

527  3 

4711 

4809 

4777 

4693 

4587 

4564 

4564 

4555 

454  3 

4543 

2115 

2115 

2113 

2109 

2107 

4  59 

459 

458 

457 

457 

138 

J  38 

138 

135 

135 

16245 

16658 

16551 

16230 

15301 

70 

70 

70 

70 

70 

4612 

4612 

4603 

4594 

4590 

23 

23 

26 

27 

23 

33 

33 

33 

32 

32 

22 

24 

31 

42 

42 

395 

412 

445 

484 

495 

60 

47 

76 

88 

100 

11 

11 

12 

14 

14 

IS 

IS 

21 

25 

23 

352 

187 

211 

453 

533 

244 

45 

115 

322 

262 

718 

505 

781 

1441 

2385 

76 

76 

82 

99 

108 

553 

365 

533 

989 

1  74t» 

35 

38 

5  3 

91 

125 

100O 

7 1  S 

or,  5 

I  «m» 

7  15 

48  1  1  7 

47  1  37 

4/.M1  1 

S»>V6 

S  1  i  '*  7 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are 

destinations  of  waterborne  movements  shipped  to  points  on  the 
Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 


Table  10.  Ohio  River  System:  Growth  Rates 
of  Others,  Nec. ,  Waterborne  Commerce,  BEA  to  BEA, 


Projected 

1976- 

-2040, 

Selected  Years 

YearC 

Pair3 

Group  Index. 
No,  Value 

1976 

1980 

199Q  2000  2020  2040 

047141 

15 

1  1 

1000 

1000 

1067 

1200 

126  7 

126  7 

049091 

15 

111 

10  Go 

1043 

1 09  6 

1061 

1 148 

1313 

049115 

15 

1 1 

1 000 

1214 

1286 

1214 

1214 

1214 

04913o 

15 

89 

1000 

1115 

1346 

1269 

1256 

1 141 

052052 

15 

33 

1000 

1417 

14S3 

1 600 

1933 

2150 

052066 

15 

78 

1000 

1 160 

1315 

1513 

1987 

2277 

052114 

15 

45 

1000 

1  154 

1077 

1256 

1667 

2282 

054062 

15 

1 1 

1000 

728 

1000 

909 

818 

455 

055C64 

15 

30 

1000 

910 

3069 

2  799 

1160 

854 

055077 

i  5 

89 

1000 

1121 

1266 

1  161 

1032 

823 

062066 

15 

420 

1000 

1120 

649 

749 

l  144 

14  30 

064052 

15 

240 

1000 

1096 

1 186 

1 163 

1097 

979 

066046 

15 

40 

inco 

1061 

1063 

1076 

1057 

1033 

066062 

15 

20 

1000 

1000 

909 

955 

1  364 

2273 

066064 

15 

671 

1000 

837 

750 

834 

1066 

1261 

066066 

15 

20 

1QC0 

1063 

1281 

1344 

1656 

1344 

066114 

15 

l  l 

1000 

1071 

786 

766 

1071 

1357 

066115 

15 

21 

1000 

2941 

2504 

2109 

2^76 

1857 

06613? 

15 

32 

1000 

1130 

0 

0 

0 

0 

068115 

15 

90 

10C0 

1096 

1  186 

1 163 

1097 

979 

1  14055 

15 

234 

1000 

1136 

1216 

1329 

1535 

1512 

1 15638 

15 

56 

1 000 

1061 

1083 

1076 

1057 

1033 

i  15046 

15 

3795 

1000 

1049 

955 

970 

1006 

1054 

i  15055 

15 

67 

1000 

705 

721 

5  74 

443 

426 

1  15064 

15 

90 

1000 

1061 

1067 

1066 

1081 

1107 

115066 

15 

10 

1000 

1051 

1608 

1  568 

1563 

1517 

1  15115 

15 

4763 

1000 

1061 

1067 

1066 

1081 

1107 

1 15132 

15 

444C 

1000 

1061 

1083 

1076 

1057 

1033 

115133 

15 

4318 

10CC 

1057 

1057 

1055 

1052 

1052 

1 15134 

15 

2003 

1000 

1056 

1056 

1055 

1053 

1352 

115135 

15 

434 

1000 

1057 

1 056 

1055 

1053 

1052 

115137 

15 

130 

1000 

1063 

1063 

1063 

1042 

1342 

115138 

15 

15311 

1000 

1061 

108$ 

1081 

1060 

1032 

1 15140 

15 

67 

1000 

1050 

1050 

1050 

1050 

1050 

1 159 1 5d 

15 

4363 

1000 

1057 

1057 

1055 

1053 

1052 

117047 

15 

22 

1000 

1040 

1040 

1160 

1240 

1280 

119115 

15 

22 

1000 

1480 

1480 

1480 

1440 

1440 

137055 

15 

1  1 

1000 

1962 

2192 

2846 

380$ 

380$ 

l 38049 

15 

37S 

1000 

1046 

1090 

1176 

1  2S0 

1309 

138052 

15 

1 1 

1000 

5417 

4250 

6917 

soon 

9083 

1 38034 

15 

1  1 

1000 

1000 

1000 

1077 

1231 

1231 

138  0  55 

15 

1G 

1000 

1750 

1750 

2125 

2500 

2250 

136062 

1  5 

56 

1000 

6286 

3333 

3762 

8095 

9524 

1 3=064 

15 

89 

l  one 

2747 

506 

1291 

3620 

294Q 

1381  15 

1  5 

718 

0 

1000 

703 

1088 

2007 

3322 

140066 

15 

67 

1 000 

1133 

1133 

1217 

1483 

1617 

I  4 1 C  5  2 

15 

352 

10170 

1570 

1036 

1515 

28 1 1 

4967 

141066 

15 

11 

loco 

3143 

34  29 

485  7 

3286 

11357 

141115 

15 

1 000 

u 

100(. 

715 

965 

1509 

735 

a.  The  first  three  digits  indicate  the  BEA  of  origin; 
the  last  three  digits  indicate  the  BEA  of  destination. 

b.  Hundreds  of  tons. 

c.  Growth  rates  are  reported  such  that  1000  equals  the 
index  value  reported  in  the  third  column. 

d.  BEA  915  refers  to  counties  of  BEA  115  which  are 
destinations  of  waterborne  movements  shipped  to 
points  on  the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 


MAP  A- 1 .  OHIO  RIVER  BASIN:  PRIMARY  STUDY  AREAS  FOR  OTHERS 
(BEAs  AND  BEA  SEGMENTS) 
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(BEAs  AND  BEA  SEGMENTS) 


MICHIGAN 


INDIANA 


mvtiANU 


»*  OHIO 

r’ 


PENNSYLVANIA 


•  o  Columbus 


- 1 _ 

\  I 

JMBUS  t 

64  L 

<s^y 


r.ri\  eu^  / 

.)  *)'  1  M  ; 


har««sburG 


^  ^CtNCMNAl 

•  $  ~  \ 

/“I  'v  G*%  \°*'o 


1  J 

*v — .  /  (V 


„  v  *\  /'  'V.  /  W  ’ 


//'*  >- 


\  .V 


Vo 

\  HUNTWGTQN 


KANAWHA 

s 

V  ft  CHARI  EStON 


\  Jh 

*'  / 


>— ;V.3;  -'-r  m‘bvlanVV 
\^g/  r-r>  7  • 

>■  <  ' ) 

/  V  /'  - 

,  /  /  v  V ,/ 


JT  ,  ,  /(jiKA.KK)  Rf  \ 

j  toiji?viufc  j  N 

-v.'y  '  KEN  TUCK 

54  1  '  """" 

r—. - !  KENTUCKY 

\-A. 


Kentucky  \  WEST  VIRGINIA  / 


_ _ /  N  -»’v/ 


V' 

r 


ITENNESSEE  / 

I 


NORTH  CAROLINA 


mo'MON°  °  \,  j  t 


RALEIGH  O 


M  A,1  IN  Vilf  J 

i)  ^  SO  7b  UX)  // 

t  1  1  1  '-J 


GEORGIA 


SOUTH  CAROLINA 


O  COLUMBIA 


-39- 


Table  A 


BEA  47  ;  Huntsville 
Colbert,  AL 
Franklin,  AL 
Lauderdale ,  AL 
Lawrence ,  AL 
Limestone ,  AL 
Madison,  AL 
Marshall,  AL 
Morgan,  AL 
Alcorn,  MS 
Tishomingo,  MA 
Franklin,  TN 
Hardin,  TN 
Lincoln,  TN 
McNairy,  TN 
Wayne ,  TN 

BEA  49  (segment) : 
Allen,  KY 
Barren,  KY 
Butler,  KY 
Christian,  KY 
Clinton,  KY 
Cumberland,  KY 
Edmonson,  KY 
Logan,  KY 
Metcalfe,  KY 
Monroe,  KY 
Simpson,  KY 
Todd,  KY 
Trigg,  KY 
Warren,  KY 
Benton ,  TN 
Cannon ,  TN 
Cheatham,  TN 
Clay,  TN 
Coffee,  TN 
Davidson,  TN 
DeKalb,  TN 
Dickson,  TN 
Giles,  TN 
Hickman,  TN 
Houston,  TN 
Humphreys,  TN 
Jackson,  TN 
Lawrence,  TN 
Lewis,  TN 


1.  Ohio  River  Basin:  Primary  Study  Areas 
for  Others,  Nec. 

(BEAs  and  BEA  segments) 


,  AL 


Nashville,  TN 


Macon,  TN 
Maury,  TN 
Mo  n t gome  r  y ,  TN 
Overton,  TN 
Perry,  TN 
Pickett .  TN 
Putnam f  tn 
Robertson,  TN 
Rutherford,  TN 
Smith,  TN 
Stewart,  fcN 
Sumner,  TN 
Trousdale,  TN 
Van  Buren ,  TN 
Warren,  TN 
White,  TN 
Williamson,  TN 
Wilson,  TN 


BEA  52  (segment) :  Huntington,  WV 
Boyd,  KY 
Carter,  KY 
Elliot,  KY 
Greenup ,  KY 
Lawrence ,  KY 
Rowan,  KY 
Gallia,  OH 
Lawrence ,  OH 
Meigs,  OH 
Scioto,  OH 
Boone ,  WV 
Cabell,  WV 
Clay,  WV 
Fayette,  WV 
Greenbrier,  WV 
Jackson,  WV 
Kanawha,  WV 
Lincoln,  WV 
Mason,  WV 
Nicholas,  WV 
Putnam  t  wv 
Raleigh,  WV 
Roane,  WV 
Sumners,  WV 
Wayne ,  WV 
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BEA  54  (segment) :  Louisville,  KY 
Clark,  IN 
Crawford,  IN 
Floyd,  IN 
Harrison,  IN 
Jefferson,  IN 
Orange,  IN 
Scott,  IN 
Washington,  IN 
Breckenridge,  KY 
Bullitt,  KY 
Grayson,  KY 
Hardin,  KY 
Henry,  KY 
Jefferson,  KY 
Meade ,  KY 
Nelson,  KY 
Oldham,  KY 
Shelby,  KY 
Spencer,  KY 
Trimble,  KY 
Washington,  KY 

BEA  55  (segment) ;  Evansville,  IN 
Caldwell,  KY 
Crittenden,  KY 
Daviess,  KY 
Hancock ,  KY 
Henderson,  KY 
Hopkins,  KY 
McLean,  KY 
Muhlenberg,  KY 
Ohio,  KY 
Union,  KY 
Webster,  KY 
Edwards,  IL 
Gallatin,  IL 
Hamilton,  IL 

Saline,  IL 
Wabash,  IL 
White,  IL 
Dubois,  IN 
Gibson,  IN 
Perry,  IN 
Pike,  IN 
Posey,  IN 
Spencer,  IN 
Vanderburgh,  IN 
Warrick,  IN 


BEA  62  (segment) :  Cincinnati,  OH 
Dearborn,  IN 
Franklin,  IN 
Ohio,  IN 
Ripley,  IN 
Switzerland,  IN 
Boone ,  KY 
Bracken,  KY 
Campbell,  KY 
Carroll,  KY 
Fleming,  KY 
Gallatin,  KY 
Grant,  KY 
Kenton,  KY 
Lewis,  KY 
Mason,  KY 
Owen,  KY 
Pendleton,  KY 
Robertson,  KY 
Adams,  OH 
Butler,  OH 
Brown ,  OH 
Clermont,  OH 
Clinton,  OH 
Hamilton,  OH 
Highland,  OH 
Warren,  OH 

BEA  64  (segment) :  Columbus,  OH 
Athens,  OH 
Guernsey,  OH 
Hocking,  OH 
Jackson,  OH 
Morgan ,  OH 
Noble,  OH 
Pike,  OH 
Vinton,  OH 
Washington,  OH 

Pleasants,  WV 
Ritchie,  WV 
Wirt,  WV 
Wood,  WV 

BEA  66  (segment) :  Pittsburgh,  PA 
Garrett,  MD 
Belmont,  OH 
Harrison,  OH 
Jefferson,  OH 
Monroe ,  OH 
Allegheny,  PA 
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Arms  trong,  PA 
Beaver ,  PA 
Butler,  PA 
Clarion,  PA 
Fayette,  PA 
Greene,  PA 
Indiana,  PA 
Washington,  PA 
Westmoreland,  PA 
Brooke,  WV 
Hancock,  WV 
Marshall,  WV 
Ohio,  WV 
Tyler,  WV 
Wetzel,  WV 

BEA  115  (segment) ;  Paducah,  KY 
Hardin,  IL 
Johnson,  IL 
Massac,  IL 
Pope ,  IL 
Pulaski,  IL 
Union,  IL 
Ballard,  KY 
Calloway,  KY 
Graves,  KY 
Livingston,  KY 
Lyon,  KY 
Marshall,  KY 
McCracken,  KY 


Source:  Robert  R.  N ithan  Associates, 


Inc . 
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